We apply the collective consumption model of Browning, Chiappori and to analyse economic well-being and poverty among the elderly. The model focuses on individual preferences, a consumption technology that captures the economies of scale of living in a couple, and a sharing rule that governs the intra-household allocation of resources. The model is applied to a time series of Dutch consumption expenditure surveys. Our empirical results indicate substantial economies of scale and a wife's share that is increasing in total expenditures. We further calculated poverty rates by means of the collective consumption model. Collective poverty rates of widows and widowers turn out to be slightly lower than traditional ones based on a standard equivalence scale. Poverty among women (men) in elderly couples, however, seems to be heavily underestimated (overestimated) by the traditional approach. Finally, we analysed the impact of becoming a widow(er). Based on cross-sectional evidence, we …nd that the drop (increase) in material well-being following the husband's death is substantial for women in high (low) expenditure couples. For men, the picture is reversed.
Introduction
A major concern in light of an ageing population is poverty among widows and widowers and, more generally, the economic well-being of the elderly. As Hurd (1990) rightfully remarks, the issue of poverty is especially troublesome for the elderly since they have fewer possibilities to recover from a drop in income. Compared with prime age individuals, for example, elderly people face more di¢ culties to (re)enter the labour market. Moreover, given the fall in income after retirement and a lower life expectancy, it is more di¢ cult to overcome unexpected negative income shocks. This lack of ways to get back on track implies that poverty among the elderly tends to be more permanent than for other groups in society.
Numerous studies analysed poverty among the elderly (see Engelhardt Most of these studies make use of income or expenditure data at the household level to count the number of individuals in poverty. As Deaton and Paxson (1998) indicate, this transition from households to individuals requires assumptions about the intra-household allocation of resources, about di¤erences in needs and about the importance of economies of scale. Most of the analyses of elderly poverty ignore the issue of the intra-household distribution of resources by assuming that all individuals in a household are equally well o¤. The literature on intra-household allocation, though, convincingly demonstrated that resources are not equally shared within households (see, for example, Browning, Bourguignon, Chiappori and Lechene, 1994, Lundberg, Pollak and Wales, 1997, and other references in Vermeulen, 2002) . Further, incomes or expenditures of individuals from di¤erent households are usually made comparable to each other by using some equivalence scale (see, for example, Coder, Rainwater and Smeeding, 1989 , Slesnick, 1993 , Smeeding and Sullivan, 1998 , Johnson and Smeeding, 2000 , Engelhardt and Gruber, 2004 , and Zaidi et al., 2006 . Traditional equivalence scales, however, are subject to at least two important criticisms (see Lewbel and Pendakur, 2006 , for a survey). Firstly, data on consumption patterns under different price and income regimes can identify the shape and the ranking of indi¤erence curves, but not the utility level attached to each of these curves. Consequently, it is impossible to determine at which level of income or expenditures households with a different demographic composition are equally well o¤. Secondly, traditional equivalence scales are based on the so-called unitary model, which assumes that a household acts as if it were a single rational decision maker. However, as Browning, Chiappori and Lewbel (2006) stress, it are individuals who have preferences, and not households. As a consequence, the unitary assumption in the analysis of consumer behaviour seems overly restrictive. This argument is supported by the growing empirical evidence that the standard unitary model indeed does not provide an adequate description of observed multi-person household behaviour (see, for example, Fortin and Lacroix, 1997, Browning and Chiappori, 1998 , and Cherchye and Vermeulen, 2006) .
A growingly popular framework for analysing household behaviour is Chiappori's (1988 Chiappori's ( , 1992 collective model. Apart from the starting point that a household consists of individuals with own rational preferences, the collective approach uses the mere assumption that intra-household allocations are Pareto-e¢ cient. Contrary to the unitary model, the collective model entails empirical restrictions that seem more di¢ cult to reject when tested on multi-person household data (see, again, Fortin and Lacroix, 1997, Browning and Chiappori, 1998 , and Cherchye and Vermeulen, 2006) . In addition, the collective model is particularly useful for addressing welfare-related questions that speci…cally focus on the within-household distribution of resources (see Chiappori, 1992 , and Blundell, Chiappori and Meghir, 2005) . Therefore, the collective model seems an obvious point of departure to analyse elderly poverty.
In this paper, we analyse economic well-being and poverty among the elderly by means of Browning, Chiappori and Lewbel's (2006) collective consumption model. They propose a model that is de…ned in terms of individual preferences, a consumption technology that captures the economies of scale of living in a couple and a sharing rule that governs the intra-household allocation of resources. By combining data from singles and couples via the assumption that preferences over goods do not change when individuals form a couple, they are able to completely identify the model and use it as a basis to calculate economies of scale and so-called indi¤erence scales. 1 Unlike traditional equivalence scales, these indi¤erence scales do not require any interpersonal utility comparisons. Since they also rest on a structural model that explicitly takes account of individual preferences, indi¤erence scales are not subject to the criticisms on traditional equivalence scales.
We will apply the collective model of Browning, Chiappori and Lewbel (2006) to a time series of consumption expenditure surveys describing the consumption pattern of Dutch elderly couples between 1978 and 2004. As already indicated, we also need singles (whose consumption behaviour can be described by a unitary model) to completely identify the collective consumption model. Therefore, we will also make use of (elderly) widows and widowers that are drawn from the same data source. Worthy of note is that the equal preferences assumption in this context seems less restrictive than when comparing unmarried singles with individuals in couples.
Due to its particular set-up, the collective consumption model of Browning, Chiappori and is able to analyse poverty among the elderly while taking into account the potentially unequal distribution of resources within elderly couples, which is completely ignored in traditional poverty analyses. As we will demonstrate, this analysis yields poverty rates that di¤er markedly from those obtained by means of a traditional analysis. We will also have a closer look at the economic consequences 1 Other identi…cation strategies are possible if goods are assignable (quod non in our data).
of becoming a widow(er), which is an important policy issue (see Holden, Burkhauser and Feaster, 1988 , Weir, Willis and Sevak, 2004 , and McGarry and Schoeni, 2005 . A very useful concept in this respect is the above mentioned indi¤erence scale that allows comparing the well-being of the same individual in two di¤erent living arrangements (in casu as a member of a couple and as a widow(er)). Once again, the collective approach is able to shed new light on the issue.
The rest of this paper is structured as follows. In Section 2, we present the respective models that will be used to describe the consumption behaviour of elderly couples and widow(er)s. The empirical speci…cation, data and estimation results are discussed in Section 3. Section 4 focuses on the analysis of the economic well-being and poverty among the elderly by means of the collective consumption model. Section 5 concludes.
The model

Widows and widowers
Let us start with the (standard) consumption model of a single-person household k, where k = f if the household consists of a widow, while k = m if the single is a widower. In what follows, we focus on individuals who do not participate to the labour market (any more). Under the market prices p and total expenditures x k , the individual purchases the n-vector of goods q k . Preferences are represented by a twice continuously di¤erentiable, strictly increasing and strictly quasi-concave direct utility function u k (q k ). A single person k is faced with the following optimization programme:
The maximization problem results in a set of n Marshallian demand equations:
which satisfy the well-known properties of adding-up, homogeneity, symmetry and negative semide…niteness of the Slutsky matrix. Substituting these demand equations in the direct utility function obtains the individual's indirect utility function v k (p=x k ).
Elderly couples
We now consider an elderly two-person (f and m) household where both individuals do not participate to the labour market (any more). 2 Contrary to the unitary model for describing household behaviour, the collective model explicitly recognizes that each of the household members has own rational preferences. In what follows, we will assume that individual utility functions are egoistic, in the sense that they only depend on the own consumption bundle. Although there is no doubt that this assumption is more restrictive than when one allows for externalities within the household, it is less restrictive than Chiappori's (1988) egoistic preferences, since, following Browning, Chiappori and Lewbel (2006), we will make use of a consumption technology that accounts for economies of scale in the household. These economies of scale entail gains from marriage, which give individuals a potentially strong economic incentive to form a couple. Each individual's preferences are represented by a twice continuously di¤erentiable, strictly increasing and strictly quasi-concave direct utility function u k (q k ). A core feature of the collective model is that it explicitly recognizes that a household that consists of several household members does not necessarily behave as a single decision maker. In other words, the model that is useful to describe widow(er)s' consumption behaviour is no longer useful for couples. Following Chiappori (1988), we will assume that spouses choose Pareto e¢ cient consumption allocations. Without loss of generality, this implies that a couple's objective function can be written as a weighted sum of individual utilities:
3)
The (positive) Pareto weight represents the female's relative bargaining power and generally depends on prices p and the couple's total expenditures x. (The use of normalized prices implies that we assume that the Pareto weight is not a¤ected by the unit in which monetary variables are expressed). The Pareto weight may further depend on a vector of so-called distribution factors s. These are de…ned as variables that do not directly a¤ect preferences, nor the budget constraint and consumption technology, but have an impact on spouses' bargaining positions (see, for example, Bourguignon, Browning and Chiappori, 2006) . If is increasing in, say, a distribution factor s, then the wife's bargaining position improves following an increase in s. This implies that she will be able to claim a higher utility than before, which is produced by an intrahousehold allocation that is more favourable to her. More speci…cally, this is obtained by a greater quantity of the wife's consumption q f relative to that of the husband. The fact that the household's objective function depends on prices and total expenditures, which implies that Marshallian demand fails to satisfy the usual Slutsky conditions, is the distinguishing characteristic of the collective model as compared to the traditional unitary model. Like Browning, Chiappori and Lewbel (2006), we will explicitly consider economies of scale of living in a couple. These economies of scale are due to sharing and joint consumption inside the household. Consequently, aggregate individual consumption q = q f +q m will typically not add up to the household's purchased consumption bundle z. Examples of goods that may have a public nature are rent or heating: consumption of it by one of the spouses does not reduce the supply available for the other spouse, while no individual can be excluded from consuming it (at least if one does not want to break up the marriage). On the other hand, goods like beverages are purely private: every bottle of coke drunk by one of the members cannot be drunk by the other one. However, in reality, the distinction is not necessarily that easy. When one of the spouses spends most of the day outside the house while the other spouse mainly stays inside, expenditures on heating during the day are private. As the example makes clear, many goods will have both a private and a public component. 3 Following Browning, Chiappori and Lewbel (2006), we assume that a couple is characterized by a consumption technology that transforms the household's purchased quantity vector z into two individual vectors of private good equivalents q f and q m . For simplicity, we will restrict attention to a simple Barten-type linear consumption technology:
where the technology matrix A is a diagonal n by n matrix, with entries that are between 0.5 and 1. Diagonal elements associated with purely private goods are equal to 1, while entries associated with purely public goods are equal to 0.5. Remark, however, that purely public goods also imply that q f = q m , which is not imposed here. Goods that have both a public and a private component are associated with an entry that is between 0.5 and 1. As discussed by Browning, Chiappori and Lewbel (2006) , the above consumption technology is similar to Becker's (1965) household production model. The crucial di¤erence is that the goods purchased at the market serve as inputs to produce a greater quantity of the same goods via sharing, and thus are not inputs to produce household goods as in a Beckerian model. Given all this, we can formulate the couple's optimization programme. This programme boils down to the assumption that spouses maximize a weighted sum of utilities subject to the consumption technology and the household's budget constraint:
subject to z = Aq and p 0 z =x:
The optimization programme results in a set of n household demand functions and two sets of n private good equivalent demand functions:
Remark that contrary to the household's demand z, private good equivalent consumption q f and q m is generally unobserved. Browning, Chiappori and Lewbel (2006) also derived a dual representation of the household's optimization programme. This dual representation boils down to a twostage budgeting process. In a …rst stage, household members divide the household's aggregate resources among each other. In the second stage, each individual maximizes her/his own utility subject to the resulting shares and taking account of personalized prices. In a collective model with only private consumption, these personalized prices are equal to observed market prices. In a context with public consumption, this is no longer the case: personalized prices are a vector of Lindahl prices such that, at these prices and the individual's fraction of the household's aggregate resources, each individual is willing to consume her/his vector of private good equivalents.
More precisely, using the results of Browning, Chiappori and Lewbel (2006) , it can be shown that, under the above stated assumptions on individual preferences, the household's budget constraint and the consumption technology, there exists a Lindahl type vector of personalized prices
and a sharing rule (p=x; s), constrained between 0 and 1, such that:
The Lindahl type vector of personalized prices are normalized such that the household's aggregate resources are equal to 0 q f + q m = 1, whereas the shares and (1 ) of the household's resources that are allocated to the wife and to the husband are respectively equal to 0 q f and 0 q m . Similar to the Pareto weight , the sharing rule is a measure of the wife's weight in the household's decision making process. Ceteris paribus, the higher the share , the higher the utility that will be attained by the wife by means of a higher private consumption q f . In contrast with the Pareto weight , the sharing rule does not depend on the particular cardinalization chosen to represent individual preferences.
A core question now is whether the above collective model can be identi…ed given observable couple's demand functions g (p=x) and widow(er)s'demand functions g f (p=x) and g m (p=x). In other words, can we identify the sharing rule (p=x; s), the consumption technology A, personalized prices (p=x) and individual private good equivalents h f (p=x) and h m (p=x) given observed demand? Browning, Chiappori and Lewbel (2006) demonstrated that this is indeed the case if one is willing to make the assumption that preferences of individuals do not change when they form a couple. In our application, this can be rephrased as individual preferences staying the same after becoming a widow(er).
The intuition of the identi…cation result is as follows. The couples' demand functions g (p=x) can be easily identi…ed if one observes ordinary demand data with observed prices p, total expenditures x and consumption bundles z. Similarly, the above equal preferences assumption allows us to identify individual demand functions g f (p=x) and g m (p=x) using ordinary demand data for respectively widows and widowers. It is wellknown in consumer theory that one can identify (up to a monotone increasing transformation) the widows'and widowers'indirect utility functions v f and v m by means of the identi…ed individual demand functions g f (p=x) and g m (p=x). Finally, the remaining components of the collective consumption model A, (p=x), (p=x; s), h f (p=x) and h m (p=x) can be identi…ed by making use of the identi…ed individual demand functions g f (p=x) and g m (p=x) and observable elderly couples'demand functions g (p=x).
Welfare-analytical concepts
Once the above collective consumption model is identi…ed, two useful welfare-analytical concepts can be derived (see also Lewbel, 2003a Lewbel, , 2003b . A …rst concept is a measure for the economies of scale of living in a couple. Following Browning, Chiappori and Lewbel (2006) , this measure can be de…ned as follows:
The measure compares the expenditures that would be needed to …nance aggregate private consumption q = q f + q m when both individuals would be living alone rather than in a couple with the expenditures that are needed to purchase the consumption bundle z. It is clear that the more sharing inside the household, the higher the economies of scale will be. Two extreme cases can be distinguished. Firstly, if all consumption would be purely private, then aggregate private consumption q would be equal to the observed couple's consumption bundle z (see the consumption technology function in (2.4)). In that case, the measure for the economies of scale e would be equal to zero and would reach its minimum. Secondly, if all consumption would be purely public, then aggregate private consumption would be equal to two times the couple's consumption bundle z. In this case, the measure for the economies of scale e would be equal to 1 and would reach its maximum. It should be stressed that the measure for the economies of scale assumes that there is no shift in the individual consumption pattern when both spouses would live alone rather than in a couple. As soon as individuals live alone, they are confronted with market prices instead of the individual shadow prices. As soon as both sets of prices do not coincide (as expected), the optimal consumption pattern can be di¤erent. Lewbel (2003a Lewbel ( , 2003b ) and Browning, Chiappori and Lewbel (2006) suggest so-called indi¤ erence scales to account for possible shifts in the individual budget allocation. The indi¤erence scales for women and men are respectively de…ned as:
The numerator of these indi¤erence scales is equal to the minimum expenditures needed for a female or male individual living alone to reach the same indi¤erence curve as when (s)he would live in a couple and obtain a vector of private good equivalents of respectively q f or q m . The denominator is equal to the couple's total expenditures x that are used to …nance household consumption z. Two remarks are in order. Firstly, as discussed by Lewbel (2003a Lewbel ( , 2003b ) and Browning, Chiappori and Lewbel (2006) , these indi¤erence scales do not su¤er from the well-known de…ciency of standard equivalence scales with respect to interpersonal utility comparisons. As is clear from the above de…nitions, the utility level of the same individual is compared for two di¤erent living arrangements. In other words, the indi¤erence scales are not a¤ected by the particular cardinal representation of the individual preferences and thus do not involve any interpersonal utility comparisons like standard equivalence scales. Of course, the applicability of the above concepts still rests on the assumption that preferences do not change when an individual becomes a widow(er). 4 A second remark is that the indi¤er-ence scales will not only depend on individual preferences, but also on the consumption technology and the shares that are allocated to both spouses (see equation (2.8)). If, say, a change in the distribution factor s is such that the share allocated to the wife increases, then she will generally need more expenditures when living alone to reach the same indi¤erence curve as when she is living in a couple after the change in the distribution factor.
Empirical application 3.1. Empirical speci…cation
In what follows, we will …rst discuss the consumption behaviour (individual preferences and observed demand) of widows and widowers. Next, we will focus on the assumptions we make on the consumption technology and the sharing rule applied to elderly couples. Finally, we will discuss how these assumptions are re ‡ected in observed demand behaviour of elderly couples.
Individuals'preferences
We assume that widows and widowers'preferences can be represented by the indirect utility function underlying the Quadratic Almost Ideal Demand System (QUAIDS) of Banks, Blundell and Lewbel (1997). As is well-known, QUAIDS allows ‡exible price responses while preserving theoretical consistency. Moreover, given its quadratic income responses, its Engel curves are able to display a great variety of shapes. The individual indirect utility function is thus assumed to be of the following form (k = f; m):
where
The parameters k i , 
The impact of individual demographic characteristics runs through the coe¢ cients k i (8i), although there are also other possibilities. Given the earlier discussion on the identi…cation issue, we will assume that preferences of widows and widowers are equal to the preferences of respectively female and male individuals in elderly couples. As a result, the parameters k i , k i , k i and k ij (8i; j; k) will be the same across both types of female and male individuals. Of course, real expenditures and prices appearing in the demand equations will di¤er between widow(er)s and individuals in couples as will be illustrated next.
Consumption technology
Let us now turn attention to the structural model components that are associated with elderly couples. As noticed before, we will assume a Barten-type linear consumption technology. Therefore, the link between couples'observed demand of good i (denoted by z i ) and the household members'private good equivalents (denoted by q f i and q m i ) is given by (i = 1; :::; n):
where A i is the corresponding diagonal entry in the technology matrix A (see equation (2.4) ). In the empirical application, we will constrain A i between 0.5 and 1 (which are the benchmark cases of respectively purely public consumption and purely private consumption) by assuming the following functional speci…cation for A i (i = 1; :::; n):
where a i is a parameter to be estimated.
Sharing rule
In the empirical application, we assume that the sharing rule depends on real expenditures, which imposes some structure on the impact of normalized prices on the sharing rule. Real expenditures are here de…ned as the di¤erence between the logarithm of total expenditures x and the Stone price index P i w i ln p i , where w i is the average budget share of commodity i in the couples' data. An obvious distribution factor would be the income share of, say, the female in the household (see, e.g., Browning, Bourguignon, Chiappori and Lechene, 1994). However, we do not have this information available in the data that we use. Given this, we use a dummy variable that indicates whether the female has a strictly higher schooling level than the male, as this di¤erence in schooling levels is potentially correlated with the female's income share. As is clear from the discussion following equation (2.8), the sharing rule is bounded between 0 and 1. Therefore, we opt for the following functional speci…cation:
where y denotes real expenditures and s represents a dummy variable that indicates whether the female has a strictly higher schooling level than the male and where i (i = 0; 1; 2) are parameters to be estimated.
Couples'demand system
Let us now derive the budget share equations for elderly couples. For individual preferences that can be represented by the QUAIDS model and the Barten-type linear consumption technology, the budget share version of equation (2.8) is of the following form (see also Browning, Chiappori and Lewbel, 2006) (i = 1; :::; n): Interestingly enough, the budget share for commodity i is equal to a weighted average of individual budget shares, with weights equal to the spouses' shares in the (appropriately de…ned) household's aggregate resources. Moreover, the higher the share of an individual, the more the couple's demand will resemble the demand of this individual when faced with her/his shadow prices and income.
Estimation strategy
It is clear from equations (2.7), (3.4), (3.5) and (3.6) that the system of budget share functions is highly nonlinear in the parameters to be estimated. Moreover, preference parameters of widows and widowers (whose demand behaviour is assumed to be captured by the QUAIDS model of equation (3.2)) are the same of those of respectively female and male spouses in elderly couples. Another issue is that total expenditures may be endogenous. In Browning, Chiappori and Lewbel (2006) , the complete system (without constraining technology parameters) is estimated by means of the Generalized Method of Moments (GMM) and by simultaneously making use of couples and female and male singles. Because their procedure is very time consuming and resulted in some convergence di¢ culties, we opted for a less e¢ cient but computationally simple and consistent estimation strategy.
In the …rst step of our estimation strategy, we estimated QUAIDS parameters on samples of widows and widowers (see equation (3.2) ). Note that this involves both within-equation (homogeneity) and cross-equation restrictions (adding-up and symmetry). Adding-up is automatically satis…ed given that budget shares add up to one by de…nition. Estimation proceeds by leaving out one of the commodities and estimating a reduced demand system consisting of only n 1 equations. Homogeneity is imposed via the restriction P j k ij = 0 (8i), which basically implies that relative prices are used in the reduced demand system (that is, observed prices divided by the price of the commodity left out). Speci…cally, the following systems (one for each sex) are estimated (i = 1; :::; n 1):
Homogeneity restricted QUAIDS parameters were obtained by Blundell and Robin's (1999) iterated linear least squares estimator. As mentioned earlier, total expenditures are likely to be endogenous. Blundell and Robin (1999) demonstrated that the iterated linear least squares estimator can be generalized to allow for endogenous regressors by making use of an augmented regression framework. More speci…cally, in each equation of the reduced demand system, an extra regressor is taken up to control for endogenous total expenditures. This regressor is the estimated residual from a regression of ln x k on the logarithm of an individual's income, the square of the logarithm of an individual's income and all exogenous variables in the demand system. Standard errors for the homogeneity restricted parameters were obtained by a bootstrap procedure. Finally, consistent symmetry restricted QUAIDS estimates were obtained by a minimum distance procedure (see Meghir, 1991, and Banks, Blundell and Lewbel, 1997) . Denote the homogeneity restricted parameters by k and the symmetry restricted parameters by k (k = f; m). Under the null hypothesis of a symmetric Slutsky matrix k = K k , where K is a matrix that imposes k ij = k ji (8i; j). Symmetry restricted estimates are obtained by minimizing the function b
b k is the vector of estimated homogeneity restricted parameters and b V 1 is the inverse of the variance-covariance matrix of b
k . An estimate for the variance-covariance matrix of the symmetry restricted parameters is
In the second step of our estimation strategy, consumption technology and sharing rule parameters are obtained by GMM while taking the estimated preference parameters as given. Following Browning, Chiappori and Lewbel (2006), we assume that the demand system residuals are uncorrelated across elderly couples but correlated across goods at the household level. Assume that we have to estimate P consumption technology and sharing rule parameters and that we have R ( P ) instruments. Denote the (P 1)-vector of consumption technology and sharing rule parameters by ' and the (R 1)-vector of instruments for couple h by r h . The observed budget share for commodity i of couple h is denoted by w i;h , while the corresponding estimated budget share is denoted by b w i;h ('). The ((n 1) 1)-vector of error terms of couple h is given by u h = (u 1;h ; :::; u n 1;h ) 0 , where u i;h = w i;h b w i;h ('). Assuming that we have H elderly couples in the sample, the (R (n 1) 1)-vector of sample moments is given by:
The sample equivalent of the optimal weighting matrix equals:
where b u h is couple h's residual obtained by a …rst stage GMM with a suboptimal weighting matrix that equals an (R (n 1) R (n 1)) identity matrix. The GMMestimator b ' minimizes a quadratic form in the sample moments:
Standard errors have been computed by using the bootstrap.
Data
The data we use is a time-series of cross-sections drawn from the Dutch Consumption Expenditure Survey that is conducted by Statistics Netherlands at an annual basis.
We use data from 1978 to 2004. The sample selection is for widows and widowers who are aged 65+ and for couples with no one else in the household and where each individual is aged 65+. None of the individuals in the sample participates in the labour market. This results in a sample that consists of 1401 widows, 434 widowers and 3020 couples. We focus on a commodity bundle that consists of 6 non-durable goods: (1) food (including non-alcoholic beverages), (2) vices (alcoholic drinks and tobacco), (3) housing (including rent for tenants, imputed rent for home owners and maintenance), (4) clothing (including shoes), (5) transport (without the purchase of vehicles) and (6) energy (including heating and electricity). We assume that preferences for these goods are separable from all other goods, although we allow for some non-separabilities by conditioning on car ownership and home ownership. An important remark in this respect is that we assume that dummy variables capturing car and home ownership are exogenous. Clearly, more research (of both a theoretical and empirical nature) to analyse this issue is needed in the future. Another potential selection issue is that on being widow(er) or living in a couple. Here we assume that becoming a widow(er) is an exogenous shock to a household, which does not entail a shift in the survivor's preferences. Prices are obtained via Statistics Netherlands. Relative prices are de…ned with respect to the price associated with energy, which is left out from the reduced demand system. Remark that we only have intertemporal price variation, which, as the application will show, is su¢ cient though to estimate the model. Individual demographic characteristics that a¤ect preferences are, apart from the earlier mentioned dummy variables for car and home ownership, the age class, two dummy variables capturing the individual's education level and four dummy variables that capture preference heterogeneity across time. (Since we do not have any crosssection price variation, yearly dummies cannot be included in the model). Instruments used in the second step of our estimation strategy (GMM estimation of consumption technology and sharing rule parameters) are a constant, two dummy variables capturing the education levels of each of the spouses, dummy variables for car and home ownership, four dummy variables indicating the time period of observation, the logarithm of the …ve relative prices, the logarithm of the absolute price of energy, the logarithm of the couple's real income (de…ned as the logarithm of nominal income minus the above described Stone price index) and its square, the products of the real income variable with respectively the dummies for car and home ownership and the time dummies, and a dummy that indicates whether the wife has a strictly higher schooling level than the husband. Some summary statistics are provided in Table A1 of the Appendix.
Results
Let us …rst discuss the estimation results for the QUAIDS parameters for widows and widowers. For the sake of brevity, we only discuss the expenditure and the uncom-pensated own price elasticities. (Parameter estimates are given in Tables A2 and A3 of the Appendix). These elasticities are reported in Table 1 . They are calculated for the average expenditures and prices in the widows' and widowers' samples. The table shows that expenditure elasticities are relatively precisely estimated, while the own price elasticities are less precise (especially those for widowers). This follows from the relatively little intertemporal price variation. Food, vices and energy are necessities for both widows and widowers, while clothing, housing and transport turn out to be luxuries. Uncompensated own price elasticities are all negative. Interestingly enough, a chi-squared test could not reject symmetry of the Slutsky matrix for both widows and widowers at a 5 per cent signi…cance level: test statistics equal 14.16 and 12.21 respectively, which are lower than the critical value 2 (6)=18.31. Let us now focus attention to the GMM estimation results with respect to sharing rule and consumption technology parameters in the model for elderly couples. An overidentifying restrictions test rejects the null hypothesis that moment conditions were correctly speci…ed at the 5 per cent signi…cance level: the test statistic equals 1064.91, while 2 (140)=168.61. However, using the Leamer-Schwarz critical value with a 5 per cent signi…cance level and 140 degrees of freedom (degrees of freedom ln (H)=1121.82) does not result in a rejection. Given the poor small-sample properties of the GMM estimator and the rather complex nonlinear model that we estimated, this seems to suggest that we can be relatively con…dent in the model. Table 2 shows the estimated sharing rule parameters and their standard errors. It demonstrates that, ceteris paribus, higher real expenditures imply a signi…cantly higher share for females. This result, which de facto implies a strong rejection of the unitary model for describing couples'behaviour, is in line with earlier …ndings in the literature (see Lechene, 1994, and . Further, all else equal, the share that is shifted to the woman is higher when she has a higher education level than her husband. This e¤ect is not signi…cant though. To interpret the results, we also calculated the sharing rule for all couples in the data set. The average share turns out to be equal to 0.49 with a standard deviation of 0.10, a minimum of 0.21 and a maximum of 0.85. This implies that the average couple's consumption pattern is equal to about the average of the respective consumption patterns of wives and husbands when they would be faced with their own shadow prices and shadow income (see equation (3.6) ). Still, there is quite some heterogeneity across couples with di¤erent total expenditures. The estimation results with respect to the consumption technology are presented in Table 3 . The …rst two columns of the table show the consumption technology parameters a i and their standard errors, while the last two columns show the implied entries of the diagonal technology matrix A i and the associated standard errors. First of all, it is clear that no consumption technology parameter is constrained to either one half or one. It turns out that food, vices and clothing are close to being purely private goods, while housing and energy are close to the benchmark of purely public goods. Transport is somewhere in between. All in all, these are quite intuitive results that comply with our prior expectations.
A useful device to interpret the couples' estimation results is the measure for the economies of scale of living in a couple (see equation (2.9)). We calculated this measure for all the couples in the sample. The average value for the economies of scale measure equals 0.32, with a standard deviation of 0.02, a minimum value of 0.27 and a maximum value of 0.37. Recall that two benchmark cases can be distinguished: a scale equal to zero would refer to a situation where all consumption is purely private, while a scale equal to one would be associated with a situation where all consumption is purely public. Clearly, the model's estimates suggest that a fairly large part of elderly couples' consumption has a public nature. This is of course not surprising given the estimated consumption technology parameters combined with observed budget shares. 
Economic well-being and poverty among the elderly
In this section we will analyse poverty among elderly people in the Netherlands by means of the above collective consumption model. Where necessary, we compare the results with those obtained by a more traditional analysis that is based on the OECD equivalence scale; this illustrates the impact on key policy indicators of choosing a di¤erent approach. As is clear from the above discussion, the di¤erence between both approaches will be mainly driven by the collective model allowing for household members that have di¤erent preferences, unequal sharing of resources within couples and for substantial economies of scale of living in a couple. Table 4 shows the evolution of poverty rates for individuals in elderly couples and widow(er)s. 5 Traditional and collective poverty rates are given. The poverty rate in the traditional approach is calculated in three steps (see, for example, Zaidi et al., 2006) . Firstly, equivalent expenditures were calculated by dividing household expenditures by the modi…ed OECD equivalence scale. Since we only focus on widow(er)s and elderly couples with no one else in the household, household expenditures are either divided by 1 (single individuals) or by 1.5 (couples). Remark that this modi…ed OECD scale complies with an economies of scale measure of 0.33 (see equation (2.9)), which is actually very close to the average economies of scale measure for the estimated collective model (which, to recall, equals 0.32). Secondly, the resulting equivalent expenditures of widows, widowers and individuals in elderly couples were merged to obtain the median of the equivalent expenditures. Thirdly, an individual is considered to be poor if her/his equivalent expenditures are lower than 60 per cent of median equivalent expenditures (within the complete sample).
Traditional and collective poverty rates
The crucial di¤erence between the traditional approach and our collective approach pertains to the …rst step of the poverty rate calculation. Rather than using equivalent expenditures, the collective approach …rst calculates the expenditures on private good equivalent consumption valued at market prices. As discussed earlier, these expenditures depend on the economies of scale associated with living in a couple and on the sharing rule. As such, the expenditures on private good equivalent consumption may di¤er across spouses. Note that, by de…nition, the expenditures on private good equivalents equal household (equivalent) expenditures for widow(er)s. Table 4 reveals useful information. It demonstrates that the poverty rate for female and male individuals in elderly couples and widow(er)s steadily decreased between 1978 and 2004. This is so for both sets of poverty rates. The decrease in poverty among the elderly is consistent with other sources (see Vrooman, Soede, Dirven and Trimp, 2005). In the last time period (1998) (1999) (2000) (2001) (2002) (2003) (2004) , it is even the case that only women in couples are at risk of poverty on the basis of the collective poverty measure. The poverty rates in the last time period are lower than the rates usually reported in the literature. According to Zaidi et al. (2006) , the proportion of elderly at risk of poverty equals about 7 per cent in the Netherlands, while the EU 25 (15) average equals 18 (19) per cent. Note, however, that the (traditional and collective) poverty rates are not directly comparable to those usually reported: …rstly, the median of the (equivalent) expenditures (on private good equivalents) is constructed on a dataset that only consists of widow(er)s and elderly couples; secondly, Zaidi et al. (2006) focus on disposable income rather than on expenditures. 6 Table 4 further shows that the poverty rates of women in couples are substantial and much higher than those of men in couples in the …rst time periods considered. (Recall that the rates for men and women in couples are by de…nition equal to each other in the traditional approach). This remarkable result can be explained by the fact that an important part of the household's budget is spent on public consumption and that the sharing rule is more favourable to men for relatively low real expenditure levels. This implies that elderly men are able to attract a relatively higher share of private good equivalents, with the obvious consequence that they are less likely to be labeled as poor (and vice versa for women). However, given the increase in real expenditures over time, female and male shares are converging to each other. Next, Table 4 shows that the traditional approach (only) slightly overestimates the poverty rates among widows and widowers when compared to the collective approach. The explanation is that, as we have indicated before, the (average) scale economies of living in a couple according to the (estimated) collective model are slightly below the scale economies associated with the modi…ed OECD equivalence scale.
We conclude from our above results that, although traditional and collective poverty rates are very similar for widows and widowers, they di¤er rather markedly when applied to spouses in elderly couples. This is due to the fact that traditional poverty rates completely ignore the (unequal) intra-household allocation of resources.
Economic consequences of widow(er)hood
Another important policy issue is that on the economic consequences of becoming a widow(er). This issue has been widely studied in the literature (see, for example, Holden, Burkhauser and Feaster, 1988, Weir, Willis and Sevak, 2004, and McGarry and Schoeni, 2005) . In what follows we try to shed some new light on this issue by using our collective consumption model. A few caveats must be considered before proceeding with a discussion of the results. Firstly, we focus on material well-being. In other words, we only look at the material consequences (more speci…cally the impact on the expenditures on private good equivalents) of becoming a widow(er) and do not take into account the emotional impact of this event. As such, statements as better or worse o¤ refer to material well-being and do not refer to some bereavement process after becoming a widow(er). Secondly, the …gures we show are based on a time series of cross-sections. Consequently, we are not able to analyse the impact of widow(er)hood on an individual-speci…c basis.
Results are summarized in Table 5 . The table shows, for individuals in elderly couples, average minimum expenditures needed when living alone to reach the same indi¤erence curve as when living in a couple (see the numerator of equation (2.10)). These expenditures are calculated for the four di¤erent quartiles of the distribution of total household expenditures from the couple's subsample. The table further shows the corresponding average indi¤erence scales for the same groups of households (see equation (2.10) ). For widows and widowers we only report the observed household expenditures (the corresponding indi¤erence scales equal 1 by de…nition).
Let us …rst focus on the average indi¤erence scales. It is clear from the table that av-erage indi¤erence scales strongly depend on total household expenditures (both within a given time period and across time via increased real expenditures). This is not too surprising given the (economically and statistically) signi…cant impact of real total expenditures on the sharing rule. For example, women in couples that are situated in the …rst expenditure quartile need 49 per cent of the couple's expenditure level to be equally well o¤ as a widow as when living in a couple. Men in elderly couples situated in the same quartile need about 81 per cent of the couple's total expenditures. The pattern is reversed when we consider couples in the fourth expenditure quartile: women would need on average about 82 per cent of the couple's resources to reach the same indi¤erence curve as a widow, while men only would need about 50 per cent. The results for couples in the second and third expenditure quartiles have an analogous intuition. Finally, with panel data at hand, we would be able to compare individual indi¤erence scales with the actual percentage of the couple's total expenditures that is available for an individual after becoming a widow(er), which would summarize the material impact of this event. In our data, however, the observed widows (widowers) belong to di¤erent cohorts than the women (men) who are living in couples. Still, it does seem useful to interpret the results in Table 5 while maintaining the assumption that widow(er)s are comparable to individuals in couples who are situated in the same expenditure quartile. For a given expenditure quartile and time period, the material impact of becoming a widow(er) then corresponds to the di¤erence between, on the one hand, the actually observed expenditures of widow(er)s (HEX in Table 5 ) and, on the other hand, the minimally required expenditures of individuals in couples to be materially equally well o¤ when living as a single (in casu a widow(er)) (MEX in Table 5 ). Under the stated comparability assumption, Table 5 suggests that women in the …rst and second expenditure quartiles (on average) are materially better o¤ when living as a widow than when living in a couple: for each time period, the corresponding HEX …gures exceed the MEX …gures. Exactly the opposite conclusion holds for women in higher expenditure quartiles, who thus seem to experience a drop in material well-being after becoming a widow. We observe a reverse pattern for men. Interestingly (and evidently), these results fall in line with our previous …ndings suggesting the prevalence of economies of scale in households, and a sharing rule that is more bene…cial to women in high expenditure couples than in low expenditure couples.
Conclusion
We applied the collective consumption model of Browning, Chiappori and Lewbel (2006) to analyse economic well-being and poverty among the elderly. This model is particularly useful in this context because it starts from individual preferences, while accounting for a consumption technology that captures the economies of scale of living in a couple and a sharing rule that governs the intra-household allocation of resources. We applied the model to a time series of consumption expenditure surveys describing the consumption pattern of Dutch elderly households between 1978 and 2004. By combining data from widow(er)s and couples, we are able to identify individual preferences, the consumption technology and the sharing rule. Our empirical results indicate substantial economies of scale associated with living in a couple, and a wife's share that is increasing in the couple's real expenditures.
We have next calculated poverty rates by starting from our estimation results for the collective consumption model. In contrast to traditional poverty rates, which are based on equivalent expenditures or incomes, these collective poverty rates explicitly take into account the unequal intra-household distribution of resources. Collective poverty rates of widows and widowers turn out to be (only) slightly lower than traditional ones that are based on the modi…ed OECD equivalence scale, which re ‡ects that the economies of scale of living in elderly couples are slightly below those incorporated in the OECD scale. More importantly, traditional poverty rates seem to heavily underestimate poverty among women in elderly couples; this is particularly the case for the earlier time periods of the analysis. At the same time, poverty among men in elderly couples is severly overestimated by traditional poverty rates. This result can be explained by the fact that the female's share of the household's resources is increasing in the couple's real expenditures. In the earlier time periods, the household's resources were rather unequally divided among spouses, in that men in elderly couples were allocated a higher share than women. The increase in real expenditures over time induced a more equal sharing of resources, and thus a relatively lower poverty rate among women in elderly couples.
Finally, we analysed the economic impact of the death of a spouse. Based on crosssectional evidence, our results indicate a rather substantial drop in material well-being following the husband's death for women in high expenditure couples. On the other hand, women who are living in low expenditure couples seem to need less than the actually observed expenditures of widows to be materially equally well o¤ when living as a single. The opposite conclusions hold for men. After becoming a widower, high (low) expenditure men are generally materially better (worse) o¤ than when living in a couple. These results (in di¤erent directions for men and women) can be explained by the economies of scale of living in a couple, in combination with a sharing rule that is favourable to women in high expenditure couples. 
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